Based on these data, we propose that the name B. massiliense is a later heterotypic synonym of B. ravenspurgense and provide an emended description of B. ravenspurgense.
In 2014, a Gram-stain-positive bacterium strain NML 140868 received as a diphtheroid derived from midstream urine of a 91-year-old male with pyuria, was referred to the National Microbiology Laboratory (NML) for definitive identification. Further clinical information was not available. Preliminary assessment of strain NML 140868 by 16S rRNA gene sequencing indicated that this isolate had 99.6 % identity with two species with validly published names, Brevibacterium ravenspurgense and Brevibacterium massiliense. B. ravenspurgense had been effectively described in 2008 for isolates derived from a wound (CCUG 56047 T ) and a human blood culture (CCUG 46391) (Mages et al., 2008) ; subsequently, this epithet was validly published in Validation List 125 in January 2009 (Euz eby, 2009 ). The name B. massiliense was validly published for a Gram-stainpositive isolate recovered from discharge of a human ankle wound (CCUG 53855 T ) in August 2009 (Roux & Raoult, 2009 ). This observation raised the possibility that these names may be heterotypic synonyms which had been coincidently described during an 11 month period in [2008] [2009] . To investigate this, B. ravenspurgense CCUG 56047 T and B. massiliense CCUG 53855 T were acquired from the culture collection of the University of Göteborg (CCUG) Sweden and tested in comparison to strain NML 140868 biochemically, by cellular fatty acid (CFA) composition, MALDI-TOF, antimicrobial susceptibility testing (AST) and by whole-genome sequencing (WGS) analyses.
The two type strains and the clinical isolate were observed after 48 h incubation to have 4+ growth [scoring described previously (Bernard et al., 2002a) ] on sheep blood agar (SBA) in air at 35 C or in air supplemented with 5 % CO 2 at 35 C, with 0.5-1 mm, rounded, entire, convex and greywhitish or beige colonies. At the NML, we found B. ravenspurgense CCUG 56047
T and the patient isolate to be only slightly sticky and neither grew to 2 mm in diameter after 24 h incubation, as described previously (Mages et al., 2008) . None of these strains grew under strictly anaerobic conditions. All grew poorly (1+) on SBA at 25 C, grew 4+ at 42 C, and were catalase-positive but oxidase-negative. All three isolates were asporogenic, Gram-stain-positive, short, irregular rods.
Species of the genus Brevibacterium have been observed to be non-reactive with commonly-used biochemical test panels, making timely but definitive identification difficult without the use of molecular methods (Trujillo & Goodfellow, 2012) . Some species of the genus Brevibacterium, but not B. ravenspurgense, had been found to be reactive to various substrates using the API 50CH assimilation panel (Funke & Carlotti, 1994; Mages et al., 2008) . To examine biochemical results, the three strains were characterized using several phenotypic test platforms. Biochemically, all three strains were found here to be non-reactive towards a variety of substrates (Bernard et al., 2002a) , including dextrose, xylose, mannitol, lactose, sucrose, maltose, fructose, galactose, glycerol, glycogen, mannose, ribose, salicin and trehalose. The three strains did not reduce nitrate to nitrite or nitrogen, alkalinize citrate or hydrolyze gelatin or aesculin and motility was not observed. Triple sugar iron slants were neutral/neutral without hydrogen sulphide being detected. Christie-AtkinsMunch-Petersen assay (CAMP) or reverse CAMP reactions were not observed. These organisms grew well in tryptic soy, brain-heart infusion and nutrient broths, the latter in the presence or absence of 1 % (v/v) Tween 80 or 6 % NaCl. These three strains did not grow in the API 50CH panel (Bio-M erieux). All three bacteria were reactive with all substrates found in the Biolog Gen III panel using the C1 test protocol as described by the manufacturer at 33 C (Biolog) and so could not be interpreted. In contrast, reactivity has been observed previously for some substrates found in Biolog G2 (Roux & Raoult, 2009) ; those reactions were outlined in the emended species description. The code obtained using the API Coryne panel (BioM erieux) was 2000004 for B. ravenspurgense CCUG 56047 T and B. massiliense CCUG 53855 T ; the code observed for NML 140868 was 2001004 (urea positive) and urease activity was confirmed using Christiansen's urea tube test for this strain.
In our hands, all three strains had identical results according to the API ZYM system, that is, all were reactive or weakly reactive only for esterase (C4), esterase lipase (C8), leucine arylamidase and pyrazinamidase (API Coryne). No reactivity was observed for other enzymes in the API ZYM or API Coryne panels as outlined below in the emended species description, except that Mages et al. (2008) found B. ravenspurgense CCUG 56047
T to also be reactive with naphthol-AS-BI-phosphohydrolase. Enzyme activity was not detected using the API 32A panel (Biomerieux) for B. massiliense (Roux & Raoult, 2009 ). After review, phenotypic test reactions found here were deemed to be consistent with those obtained previously for B. ravenspurgense and B. massiliense (Mages et al., 2008; Roux & Raoult, 2009 ).
Each strain was extracted then analyzed using the Sherlock system (MIDI) for cellular fatty acid (CFA) composition as described previously (Bernard et al., 1991) , except that version 4.5 of the MIDI software was used. These three strains could not be distinguished by this approach, as all had profiles which were typical for CDC group A-4, CDC group A-5 (Bernard et al., 1991) or species of the genus Brevibacterium, with CFAs anteiso-C 15 : 0 , anteiso-C 17 : 0 , iso-C 15 : 0 and iso-C 16 : 0 , predominating, as described previously (Mages et al., 2008; Roux & Raoult, 2009) (Table S1 , available in the online Supplementary Material). Mages et al., (2008) had also reported meso-diaminopimelic acid as the diamino acid type in the peptidoglycan for B. ravenspurgense.
MALDI-TOF MS analysis was performed for six replicates for each strain after growth for 24 h on SBA at 35 C in 5 % CO 2. Each isolate was extracted as described by Bruker Daltronics (2011) and analyzed using software version 3.1. Spectra were compared to the Bruker Biotyper library (5627 version) and evaluated using standard scoring, that is, log (score) values between 0.00 and 3.00 were calculated, with scores !2.0 considered to infer excellent identification at species level. Biotyper library was found to contain mass spectral profiles (MSPs) for three strains of B. ravenspurgense (DSM 21258 T , 2RLT and 3RLT) but no MSPs for B. massiliense. As outlined in Table S2 Antimicrobial susceptibility testing (AST) was done as outlined by CLSI methods for species of the genus Corynebacterium, using T being resistant to GEN and T/S but susceptible to TET and NML 1400868 being susceptible to GEN but resistant to TET and T/S. AST data were not provided previously for B. ravenspurgense CCUG 56047 T (Mages et al., 2008) but were consistent with results described for B. massiliense CCUG 53855 T using a disk diffusion method (Roux & Raoult, 2009 ).
16S rRNA gene sequencing was performed on all three strains as previously outlined (Bernard et al., 2002b) generating >1450 bps per strain; all were found to be highly similar to each other, with 99.5 % (or higher) identity. This close relationship was illustrated using the neighbour-joining algorithm found in MEGA 6.06 (Tamura et al., 2013) after alignment using CLUSTAL W (MEGA) using curated sequences obtained from Genbank for species in the genus Brevibacterium. Sequences from the type strains of Spelaeicoccus albus and Cellulomonas hominis were used as unrelated outgroups (Fig. 1) .
Comparative analyses were then done on these three strains using whole-genome sequencing (WGS), to ascertain if these taxa could be differentiated at that level as well as to enable comparison with the draft genome described for B. massiliense 5401308 T (Roux et al., 2012) . Whole-genome shotgun paired end and mate pair libraries were prepared, sequenced and assembled as previously described (Bernard et al., 2016) .
Brevibacterium picturae LMG 22061 T (NR_025614)
Brevibacterium sandarakinum 01-Je-003 T (NR_116950)
Brevibacterium marinum HFW-26 T (NR_ 042586)
Brevibacterium antiquum VKM Ac-2118 T (NR_029079)
Brevibacterium aurantiacum NCDO 739 T (NR_044854)
Brevibacterium celere KMM 3637 T (NR_025727)
Brevibacterium sanguinis CF63 T (NR_028016)
Brevibacterium ammoniilyticum A1 T (NR_109432)
Brevibacterium casei NCDO 2048 T (NR_119071)

Brevibacterium oceani BBH7 T (NR_042458)
Brevibacterium linens DSM 20425 T (NR_026166)
Brevibacterium permense VKM Ac-2280 T (NR_025732)
Brevibacterium epidermidis P159 T (NR_029262)
Brevibacterium iodinum NCDO 613 T (NR_199072)
Brevibacterium avium NCIMB 703055 T (NR_026485)
Brevibacterium luteolum CF87 T (NR_114872)
Brevibacterium otitidis UR Marseille 1998-67770 T (NR_041752)
Brevibacterium samyangense SST-8 T (NR_043740)
Brevibacterium pityocampae Tp12 T (NR_116332)
Brevibacterium daeguense 2C6-41 T (NR_109070)
Brevibacterium album YIM 90718 T (NR_044126)
Brevibacterium salitolerans TRM 415 T (NR_117434)
Brevibacterium senegalense JC43 T (NR_118221)
Brevibacterium jeotgali SJ5-8 T (NR_109666)
Brevibacterium yomogidense MN-6-a T (NR_113310)
Brevibacterium mcbrellneri ATCC 49030 T (NR_026299)
Brevibacterium paucivorans CF62 T (NR_025375)
Brevibacterium massiliense Genomes were annotated with Prokka (Seemann, 2014) and assembly and annotation data are presented in Table 1 . Assembled whole genomes were compared using JSpeciesWS to calculate the average nucleotide identity using BLASTN (ANIb) values (Richter et al., 2016) . Using this approach, these genomes were observed to have ANIb scores exceeding~95 % identity to each other, a value suggested to encompass members of the same species (Richter & Rosselló-Móra, 2009 ) the strains also demonstrated essentially identical DNA G+C contents at 62.3-62.4 %, numbers of coding regions (CDS) and genome sizes (Table 1) . Therefore, the type strains of B. ravenspurgense and B. massiliense and NML 140868 were deemed to be members of the same taxon group.
Based on evidence provided here and in accordance with Rule 24b (2) ascribed for nomenclature of prokaryotes (Parker et al., 2015) , the name B. massiliense Roux & Raoult (2009) Emended Description of Brevibacterium ravenspurgense (Mages, Frodl, Bernard and Funke, 2009 ).
Brevibacterium ravenspurgense (ra.vens.pur.gen¢se. N.L. adj. from Ravenspurgum, Latin name of the town of Ravensburg, Germany, where the type strain of this species was isolated).
Colonies may be greyish-white or beige, rounded/convex; sticky or smooth (0.2-2 mm). Grows in air and air supplemented with 5 % CO 2 , at 25 C, 37 C and 42 C but not under strictly anaerobic conditions. Gram-stain-positive rods, 0.4-1.4 µm in length and 0.3-0.5 µm in diameter, irregular, straight and asporogenous. Catalase-positive and oxidase-negative, non-motile, does not reduce nitrate or nitrite to nitrogen, alkalinize citrate hydrolyze gelatin or aesculin. Urease variably detected and detection may be platform dependant. Triple sugar iron (TSI) slants neutral/ neutral without hydrogen sulphide being detected. CAMPpositive or reverse CAMP reactions not observed. Grows in tryptic soy, brain-heart infusion and nutrient broth in the presence or absence of 1 % (v/v) Tween 80 or 6 % NaCl. Tolerates 0-10 % NaCl. Strains do not readily utilize carbohydrates found in the API Coryne, API 50CH or in-house prepared tube carbohydrates; reactivity with substrates found in the Biolog Gen III panel could not be interpreted. Based on testing described for the later heterotypic synonym B. massiliense, is found to be reactive with the following substrates using a Biolog G2 Microplate: Tween 40, Tween 80, acetic acid, a-hydroxybutyric acid, b-hydroxybutyric acid, a-hydroxybutyric acid, a-ketovaleric acid, L-lactic acid, pyruvic acid methyl ester, succinic acid monomethyl ester, propionic acid, pyruvic acid, Roux & Raoult (2009) . †ANIb scores ranged from 69.11 to 70 when compared with species of the genus Brevibacterium for which WGS are available in Genbank -species, identifier (accession number): B. album DSM 18621 T (AUFJ00000000.1), B. casei S18 (AMSP01000001.1), B. epidermidis NBRC 14811 T (BCSJ01000001.1), B. linens BL2 (AAGP01000001.1), B. mcbrellneri ATCC49030 T (ADNU00000000.1) and B. senegalense JC43 T (CAHK00000000.1).
